The Norwegian government enthusiastically supports the protection of forests, which are important CO 2 sinks. Given all the difficulty surrounding the reduction of greenhouse gases, funding the protection of forests is a sound proposition. Up to the present time, how well has Norwegian aid to forests and Norwegian bilateral aid affected the health of forests? Using World Bank data on forest degradation and change in forest area for roughly 130 developing countries from 1999 to 2013, we find that higher levels of Norwegian forest aid among recipient countries has generally had no effect on reducing degradation, while total Norwegian bilateral aid is associated with increased degradation, results that might very well be causal because they are robust to estimations using instrumental variable techniques. Two-step selection models show that forest aid also increases forest degradation, result that are quite unflattering of Norwegian aid. These results are robust to several alternative specifications of our models and to alternative estimation techniques including country fixed effects. Two clear lessons emerge from our findings; firstly, that Norwegian aid does not seem to be coordinated for addressing the problem of forest degradation; and secondly, aid as a means to solve the climate problem likely faces steep obstacles if even a non-strategic, aid-giving country, such as Norway, is capable of more harm than good.
Introduction
The culture of aid-giving evolved from the idea that giving is good and the more money the better… and one need not think hard about how the money is spent. We have now learned that this type of lazy giving does not work (Banerjee, 2007: 111) .
In 2007, the Norwegian government pledged US$1b to the international effort to reduce emissions from deforestation and forest degradation (Publisher Office of the Prime Minister, 2008) . The resulting Norwegian International Climate and Forest Initiative (NICFI) is an integral part of the United Nations Convention on Climate Change (UNFCCC), which oversees a programme called Reducing Emissions from Deforestation and Degradation (REDD+). 1 REDD+ is a global effort aimed at reducing forest degradation and aiding reforestation to fight climate change. Since forests can act as carbon sinks that may reduce CO 2 output by as much as the entire CO 2 output of the global transport sector, saving forests is critical in the fight against global warming (Miljøverndepartementet, 2009) . Jens Stoltenberg's (Norway's prime minister) comments at the Bali climate meeting are suggestive: according to him, saving forests is an easy way to fight climate change because 'everybody knows how not to cut down a tree'. 2 Can aid initiatives, thus, nudge the growth of forests and stem forest degradation in a positive direction? This study will empirically assess the Norwegian effort by employing Norwegian aid data disaggregated into forest aid and total bilateral aid, and World Bank data on forest degradation for approximately 130 developing countries over the period 1999 to 2012. 3 Our analysis speaks to a large, ongoing debate about the effectiveness of development assistance (see Easterly, 2006; Sachs, 2005) . Analysing Norwegian aid and the forestry sector is particularly important given the targeted nature of Norway's aid and her stated intentions about saving forests for reducing climate change. Critics, however, might suggest that this is yet another instance of 'lazy' aid giving, or perhaps even a rich country's cynical effort to 'buy off' its own high carbon emissions?
Our results are easily summarised. We find that Norwegian aid disbursed by the National Aid Agency (NORAD) for saving forests has no discernible impact on reducing forest degradation, whereas total Norwegian bilateral aid including funds disbursed by the Foreign Ministry are associated with higher forest degradation; these results are statistically significant and robust to the inclusion of country and time-fixed effects. More significantly, when selection effects are accounted for in two-step Heckman models, Norwegian forestry aid increases the intensity of forest use and reduces forest growth, results that are statistically highly significant. Our results suggest that Norway's aid for forestry is not having the intended effect. By extension, one may also question the efficacy of giving aid to countries as compensation for economic losses accruing from providing global public goods, since poor countries pursuing development objectives are likely to prioritise economic growth over reforestation. The rest of the paper will discuss why examining Norwegian forestry aid might speak broadly to the aid effectiveness debate, discuss theory around why aid may help or hurt the objective of saving forests, present hypotheses to be tested, discuss data and methods, present results and end with a brief conclusion.
Why Norway?
Norway is one of the most generous donors of the Development Assistance Cooperation (DAC) countries, giving roughly 0.7% of gross domestic product (GDP) in development aid. In fact, development aid has become an integral component of Norway's peace and development agenda, and a cornerstone of Norway's foreign policy objectives and of its national perception of itself as a global 'humanitarian superpower' (Tvedt, 2007) . Indeed, since the early 1990s, Norway's aid and foreign policy regimes are supposedly highly coordinated to produce a corporatist-style approach involving the state, civil society groups and NGOs, academics (research) and others in a concerted effort at affecting development objectives and goals (Borchgrevink, 2004) . Norway and other Nordic countries apparently are more 'genuine' in aid allocation decisions, with less strategic interests and no colonial ties colouring their decisions (Gates and Hoeffler, 2004) . This suggests that Norwegian aid might be different to those of others, and a corrective to the general aid pessimism that pervades much academia and policy (Easterly, 2006; Moyo, 2009 ). The most important reason for focusing on Norway is, however, its forest initiative because, as many experts claim, aid targeted at specific problems, such as various immunisation schemes, has generally tended to work (see Banerjee, 2007) . Others argue that Scandinavian aiders do more harm than good (Easterly and Williamson, 2011) . Unlike studies that look at growth and broad factors such as governance, however, we isolate a single sector, which might yield a clearer picture as to the relationship between aid and development.
Why forests?
NICFI is a result of collaboration between environmental non-governmental organisations, such as the Rainforest Foundation in Norway, the Norwegian Society for the Conservation of Nature and several political parties exclusive of the Progress Party (Hermansen and Kasa, 2014: 5) . The idea behind the initiative is to make it economically beneficial for developing countries to preserve forests for reducing climate change. Norway's main aims for focusing aid on this initiative is to: (1) make sure REDD+ is included in a new international climate regime under UNFCCC; (2) establish actions early to reduce emissions from deforestation and forest degradation; and (3) contribute to the preservation of forests as global carbon sinks (Miljøverndepartementet, 2009) . In pursuing these aims, Norway has become the largest contributor to REDD+ and has given approximately 1.5 billion Norwegian kronor (NOK) in grants thus far (NORAD, 2015a (NORAD, , 2015c . Due to this effort, Norway has received a great deal of attention and a positive reputation internationally as a champion of forests (Jørgensen, 2014) . Indeed, in the words of the former minister of international development, Erik Solheim, the Norwegian reputation on aid initiatives is 'ahead of change' (Glennie, 2011: 1) . Of course, no one can argue with the intent of saving forests, but what really has happened in praxis? Have the expectations of the initiative been met? Given the pessimism attached to aid effectiveness in general as well as pessimism around whether or not the REDD+ programme can achieve its aims (Agarwal et al., 2011) , this study will empirically assess the impact of Norway's aid in terms of forest depletion measured by the loss of hardwood forests and the loss of forest area in general in standardised economic terms. Is Norwegian aid helping countries reach forest transitions, the point at which deforestation is arrested and regrowth begins?
Despite the high expectation from aiding forests, aid initiatives from outside meet exigencies on the ground. Poor countries with access to valuable forest resources, such as hardwood, are unlikely to prioritise global public goods at the expense of local priorities (Combes Motel et al., 2014) . The economic objectives of poor countries often lead to degradation of forests as new lands are opened up for exploitation through agriculture and mining, and the building of public works, roads and urbanisation (Agarwal et al., 2011; Barbier and Tesfaw, 2015) . Stoltenberg's pithy observation about how we 'know how not to cut down trees', is naïve because it assumes that Norway's initiative will adequately compensate for the ground-level factors that determine the political economy of forest degradation, including the mammoth task of affecting the billions of individual decisions that go into forming markets for forest products across the world. As some claim, development based on agricultural growth and poverty reduction are often at 'loggerheads' (Chomitz, 2007) .
One might easily say that as much as we know 'how not to cut down a tree', we also know 'how not to pump up oil', a path that successive Norwegian governments vehemently oppose.
Existing studies on the effects of aid on forests are scarce. Most are usually concentrated on the situation of forests in one country, or a specific programme of forestry, or on available solutions for solving the problem of deforestation in theory (Angelsen, 2013; Bratland, 2011; Hajek et al., 2011; Van Soest and Lensink, 2000) . Very few large-N statistical studies exist on how aid affects forests. We fill this void by using the World Bank's data on forest degradation measuring destruction of hardwood forests calculated in terms of economic value. We also use change in forest area, which is free from any bias attached to questions around proper valuation of forest assets and other factors that may affect the denominator, GDP (World Bank, 2015) . 4 In other words, change in forest area is simply a bio-physical measure. Moreover, we examine the effect of Norwegian aid disaggregated into aid for forests separately and in relation to total Norwegian bilateral aid taken on a per capita basis. If Norway, being one of the more coordinated aid givers, is different from others in terms of achieving targeted objectives, then forest aid and total aid should have complementary effects.
Theory
Aid helps? Since the early 1990s, the question of the effectiveness of foreign aid for development has been heated (Easterly, 2006; Eggen, 2008; Sachs, 2005) . Aid began as a form of assistance for poor countries to 'take off' into self-sustaining growth since poor countries had little savings for investments -the so-called financing gap. By 1990, it had become clear that aid had largely failed. The exact reasons for failure are still debated. Some argue that aid properly targeted with clear benchmarks for assessing the feasibility and performance of programmes can yield significant results. In other words, it is not aid or the intentions that are bad but the way in which aid is given -often lazily (see Banerjee, 2007; Riddel, 2007) . There is some consensus that aid is still required and that we need to increase the amounts given since poor countries remain trapped in the vicious cycle of poverty and low investment (Hirano and Otsubo, 2014; Sachs, 2005) . Collier (2007) argues that the 'bottom billion' who live in poverty measured at less than US$1 per day need foreign assistance, but he argues that there is a need for 'better aid' rather than 'more aid'. Most agree that better aid is aid that targets the poor, who need to increase their opportunities for doing well for themselves. A poor mother is unlikely to send a child to school, for example, if a child is valuable in the household as an economic asset. People who are unable to read, for example, are likely not to know their rights, or be responsible citizens. Thus, aid targeted at the rural poor is likely to reduce forest degradation by increasing awareness, reducing the burdens of poverty and encouraging better stewardship of the forests.
Aid might compensate and empower communities to act in less environmentally harmful ways because aid might compensate communities for their economic losses. Aid targeted at governments and communities can also build awareness and competence for better management of forests, and aid can be used to compensate governments for the global public goods provided from non-use of forests and the resulting environmental gains (Agarwal et al., 2011) . These activities ultimately also constrain powerful economic actors, such as corporations, whose activities might be curtailed by better laws and regulations and by empowering civil society to hold their governments and business accountable. In other words, aid can be an instrument for leveraging recipient societies and governments to change their ways in terms of making policies that do good while they also do well. Moreover, since many find that governance matters for regulating resource use, particularly in forestry, then more aid potentially affects resource use by affecting better governance (Barbier and Tesfaw, 2015) . All of this, however, is only true in theory.
Aid hurts? Whilst it is intuitive that aid can help the poor, aid pessimism is high, often for the simple reason that the intended good is hard to see in praxis. Indeed, some argue that aid itself is often the cause of bad outcomes since it may encourage rent-seeking and aid dependence, often distorting markets and compensating bad practices. Easterly (2006) aggressively critiques aid for encouraging bad government and counterproductive policy. According to Easterly, aid can displace good market-promoting policies and private initiatives that reduce poverty. He points to examples, such as the distribution of mosquito nets for reducing malaria, where 60 years and billions of dollars have failed to achieve the kinds of numbers that could have been achieved with the profit motive, considering that nine million copies of the sixth Harry Potter book were distributed to the same number of households in a single day by the market. The Princeton economist from Africa, Dambisa Moyo, argues that aid has created slower growth and poverty in Africa by driving aid dependence (Moyo, 2009 ). Open-ended aid and wasteful projects have killed incentives to devise endogenous policies for driving growth and perpetuating bad policies that increase poverty. Maren (1997) shares Moyo's view that the problem of poverty is aid. He argues that 'aid and charity as an industry, as religion, as a self-serving system that sacrifice its own practitioners and intended beneficiaries in order that it may survive and grow' (Maren, 1997: 11) . Maren shows how the aid industry prioritises the financing of big projects with little concern for outcomes for the poor, largely because of self-interest around its own needs rather than of recipient societies. In a similar vein, Hancock (1994) argues that aid is wasted since it is other people's money and encourages self-serving administration of aid by an 'aristocracy of mercy' and their political masters at home without really serving the interests of the poor. At its worst, aid is used as a foreign policy tool where the poor are sacrificed in the interests of the rich and powerful, where bad, often brutal, regimes are sustained by money ostensibly earmarked for alleviating poverty and the global public good of peace and development (Bueno de Mesquita and Smith, 2011; Root, 2008) . At best, even very well-intentioned aid is simply ineffective because of lazy thinking about the problems of the poor and how to implement well-intentioned plans, and because of lazy giving in terms of mismanagement and waste (Banerjee, 2007) .
Aid is conditioned by political regimes. Most scholars favourable to using aid for solving pressing problems, such as poverty, argue that aid has limited control over outcomes because it has to navigate delicate and difficult domestic political and social territory (Collier, 2007) . The initiatives to save the world's forests are likely to face the same quandary. Karsenty and Ongolo (2012) , for example, argue that 'fragile' states are unlikely to deliver the expected positive outcomes that underpin the theory of incentives, where aid is given for saving trees. This is because 'governments of such nations are often dominated by "private agendas" and will try to negotiate the most favourable rules for "capturing" REDD money, without having any intention to change the course of things' (Karsenty and Ongolo, 2012: 44) . Thus, how clean, democratic and transparent governmental processes are will likely condition the effectiveness of aid (Svensson, 1999) . Moyo (2009: 42) is critical to this argument and argues that democracy can sometimes hamper development since democratic regimes find it difficult to push through economically beneficial legislation amid rival parties and competing interests. China, Chile, South Korea, Suharto's Indonesia, Singapore and the Fujimori era in Peru are often cited as examples of rapid development under autocratic conditions. As Moyo (2009: 43) puts it, 'democracy is not the prerequisite for economic growth that aid proponents maintain. On the contrary, it is economic growth that is a prerequisite for democracy, and the one thing economic growth does not need is aid'.
Some scholars argue that neither democracies nor autocracies are better off with aid, because the political intention is not to 'help poor people'. Bueno de Mesquita and Smith (2011: 192) argue that 'aid is a tool for buying influence and policy' and that as long as 'we' the people prefer cheap oil and other economic benefits to real change in developing countries, the intention of aid will remain the same. The democratic leaders have a short time horizon, and for them staying in government is their number one priority. A democratic leader can achieve popularity from giving the public the impression of doing a lot in the area of economic development but, in reality, only buy support rather than care about real outcomes. Bueno de Mesquita and Smith write that aid agencies rarely care about governance because 'democracy is all about government of, by, and for the people at home', not abroad (Bueno de Mesquita and Smith, 2011: 193) . Aid is also an important tool for buying political influence abroad, and here democracies favour giving aid to autocracies because they are cheaper to buy off since autocrats have a smaller winning coalition to please and can more effectively implement policies that may not please everyone in a host society. Thus, the standard view that aid fails because of a lack of democratic liberties and rights in poor countries is theoretically and empirically disputed. We, thus, examine the impact of Norwegian aid on forests conditional on regime type.
Norwegian aid for forests. The theory given above suggests that aid can be intentionally and unintentionally ineffective for a variety of reasons: chief among these reasons is the private good character of aid disbursement even if an intent is the provision of public goods. Norway as a donor country devotes a portion of the yearly budget as development assistance aimed at reducing poverty. Donor countries may also push various favoured programmes as initiatives that are public goods, such as reducing some forms of diseases, or preventing environmental damage. Norway has traditionally been very active in climate change negotiations and has emerged as a champion of global forests, becoming the biggest contributor to REDD+ (Hermansen and Kasa, 2014) . The climate and forest initiative emerged because of the problematic nature of Norway's lead in the climate regime and the embarrassment resulting from Norway's own emissions due to petroleum extraction (Hermansen and Kasa, 2014) . Since cutting emissions would carry massive political costs, Eggen (2013) argues that the climate and forest initiative gave Prime Minister Jens Stoltenberg a way out to gain credibility internationally on the climate issue. Despite the general view that Norway's aid is 'string free' and better coordinated, Stoltenberg's aid politics and Norwegian aid in general might be accused of all the faults surrounding aid ineffectiveness levelled against others (Borchgrevink, 2011; Tvedt, 2007) . According to Eggen (2013) , the Norwegian government used aid as a way of 'buying' attention in national and international forums and deflecting attention from Norway's own policies.
While the Norwegian political establishment still thinks of aid as effective, making it a cornerstone of Norwegian policy, its own aid agency, NORAD's, evaluations of the effectiveness of Norwegian aid are quite pessimistic (NORAD, 2014 (NORAD, , 2015b . A recent report on the effectiveness of aid concludes that 'a combination of lack of incentives, poor processes for planning and monitoring grants, and weakness in the procedures for evaluation, [and whether aid is effective] cannot be demonstrated' (NORAD, 2014: 90) . An evaluation of NICFI in 2014, seven years after the onset of the initiative, finds that there is evidence for a decrease in the rate of deforestation in Brazil, but the other countries under investigation, Tanzania, Guyana and Indonesia, have only made progress in establishing a framework, some activities, technical and institutional pre-requisites, or planning for REDD+ (NORAD, 2015a) . According to the evaluation 'the NICFI strategy has not been sufficiently revised to accommodate the slow rate of REDD+ progress being made by many countries' and that there is a need for 'NICFI to take stock of the differing progress made and the way that REDD+ has evolved to consolidate and rationalise its continuing and future interventions' (NORAD, 2015a: 30) . However, NICFI has received little critical scrutiny from the public and political opposition due to the 'prevailing political consensus underlying NICFI as a centerpiece of Norway's climate policy' (Hermansen and Kasa, 2014: 22) . Clearly, there is need for greater empirical scrutiny on the impact of Norwegian aid targeted at saving the world's forests and more systematic thinking for making aid work.
Given the discussion above, we formulate several hypotheses to be empirically tested. Apparently, 'string-free' aid targeted at a specific objective has a better chance of success than aid simply distributed to poor governments. Since Norway is mostly seen as a 'genuine angel of mercy' with a coordinated strategy around its aid regime, Norwegian aid should generally be positively correlated with better outcomes for forests in terms of slowing forest degradation.
H1: Norwegian forest aid is associated with a decrease in forest degradation.
If indeed Norwegian aid is coordinated to be effective, then the NICFI initiative and Norway's overall aid strategy should be in synchronisation despite the fact that total aid has aims that may or may not be compatible with saving forests. Given that Norway's stated goal of development aid is to generate economic growth and reduce poverty, it is likely that overall aid clashes with the objective of aid aimed at reducing deforestation. Thus, our second hypothesis is:
H2: Norwegian bilateral aid is associated with a decrease in forest degradation, but not as much as forest aid.
The literature on political aid and the regimes of recipient governments are mixed. Norwegian aid is likely to be most effective among democracies rather than autocracies. Democratic governments are likelier than autocrats to be genuine partners is providing global public goods and better custodians of a people's wealth in terms of forests. Thus, our third hypothesis is:
H3: Norwegian forest aid has a larger impact on reducing forest degradation among democracies, rather than autocracies.
Data and methods
We used a pooled, time-series, cross-sectional data set to investigate our central questions. This means that we have data for each year between the period 1999 to 2013 for every country in a sample of approximately 130 developing countries depending on availability of data on all variables in the models. 5 While the Norwegian aid to forests is from 1999, total Norwegian bilateral aid is available from 1985 onwards. Thus, our estimations using the forest aid data and the bilateral aid data defers except when they are used in the same model. We estimate the effect of aid in year t on the rate of forest degradation in year t + 1, holding constant relevant control variables at time t. Lagging the key independent variables by one year minimises the chance that higher degradation and aid are simultaneously impacted by each other. Correlation is not causality, however. Causality is very difficult to tease out in studies of aid effectiveness (Easterly, 2006) since relationships could be endogenous, where reverse causality and omitted variables could be problems. Norwegian aid may be caused by high forest degradation, for example, and Norwegian aid and forest degradation could both be caused by some unmeasured factor. One solution to teasing out causality is instrumental variables analysis, where the endogenous variable is instrumented by a truly exogenous variable or set of exogenous variables (Wooldridge, 2002) . Such instruments, however, are extremely hard to find.
We use proxies for cultural and ideological similarity, using the proportion of Christian population in recipient countries as well as the political ideology of the government in recipient countries as instruments. 6 We also use distance from Oslo, since larger shares of aid may flow to places that are less costly to administer. Geographical proximity may also signal greater strategic value. 7 Countries with a larger proportion of Christians in their populations might be favoured by Norwegian aid due to the fact that the largest support for aid comes from Norway's Christian political party (KRF). While these instruments did not always pass the instrument validity test and the over identification test, they did pass muster when testing bilateral aid's effect on forest depletion, suggesting that the positive effect of bilateral aid on depletion is likely to be 'causal'. The ideological scale did not show up as a valid instrument for Norwegian aid flows.
Importantly, however, we address the omitted variables issue and the question of selection bias using Heckman two-stage selection models, which is a form of test in the presence of omitted variables (see below). As Easterly (2006) argues using the ambulance analogy, which is that ambulances although present at accidents do not cause accidents, one may still examine whether more and more lives are saved if more and more ambulances keep arriving at accident scenes. Finding out that more ambulances do not necessarily save more lives can inform policy about the value of rushing more and more ambulances to accident scenes. Thus, even a correlation might tell us something about whether some places are able to keep their forest degradation low without receiving aid and vice versa. Rewarding high degraders of forests with higher aid seems also to be morally wrong and hazardous policy because it might encourage more degradation.
Data on tropical forest cover and forest cover change are only sparsely available (Agrawal et al., 2011) . However, the World Bank's World Development Indicators dataset (World Bank, 2015) has two good variables that measure forest degradation, which are forest area as a percentage of land area, which allows us to calculate forest area change, and the World Bank's own 'net forest depletion' variable calculated specifically to track sustainability of forests and provide advice to governments. Both variables say something about the year-on-year pressure on forests but they differ conceptually and in terms of measurement.
Our first dependent variable is net forest depletion (percentage of gross national income (GNI)), which captures the extent to which a country uses its forest resources in terms of the intensity of forest use calculated in standardised comparable units across countries. Net forest depletion is defined by The World Bank as 'the product of unit resource rents and the excess of round wood harvest over natural growth'. Forest depletion is a good measure of how intensively a given country is using up its available forest resources by cutting valuable trees -it is in fact a measure of forest use (abuse). If round-wood forests are being harvested above the natural replacement rate, then that country is clearly depleting its resources in terms of available trees. Since the measure is standardised by GDP, one disadvantage is that factors affecting the denominator, GDP, could affect the results.
Our second measure of forest degradation is based on forest cover change. The measure of change in the share of forest area, which relates to biophysical loss/growth of forests, is a physical measure. In other words, economic measurement and biophysical measurement are conceptually different in terms of environmental value. However, forests could grow due to the replanting of new trees with much less environmental value. This measure is not affected by what happens to GDP since there is no monetary calculation. We follow others and use the change in the share of forest area in total land area by calculating the annual compound growth rate of forest area (Barbier and Tesfaw, 2015; Rudel et al., 2005) . Forest area is defined by the World Bank as 'land under natural or planted stands of trees of at least 5 meters in situ, whether productive or not, and excludes tree stands in agriculture production systems (for example, in fruit plantations and agroforestry systems) and trees in urban parks and gardens'. We compute the change in the share of forests as forest area in time t minus forest area at time t − 1 standardised by forest area at time t − 1 expressed as a percentage. 8 We compared our values for the annual calculation with aggregated values obtained from the FAO for similar time periods and our data were very similar (FAO, 2010) . Like the FAO's statistics on forest change, higher values measure reforestation, or increase in the area of forests, as a share of total land area.
Our two forest degradation series are negatively correlated as expected (r = −0.16), but the variance explained by forest degradation on forest area growth is roughly 2%. These results show that they do indeed capture two differing aspects of forest degradation. The weak correlation is not surprising. Forest depletion as a share of GNI might be higher in poorer countries, which may sometimes go together with greater biophysical changes in forests, but richer countries may show higher reforestation rates with low forest depletion due to higher GNI and vice versa. Examining the data, we find that countries such as the United Arab Emirates, Bahrain and Kuwait show high reforestation rates, presumably forests that are artificial and unlikely to have much impact as carbon sinks (these countries are dropped from subsequent analyses). These data also show that some countries have high changes in one particular year, suggesting fairly large adjustments in forest cover, most likely due to redefinition of what is a forest rather than sudden growth in forests (i.e. Bhutan). For these reasons, we prefer the forest depletion measure because the loss of round-wood forests captures the depletion of old trees above some replacement rate and because aid is supposed to compensate governments from adopting policies that reduce forest depletion.
The key independent variables are Norwegian forestry aid and total Norwegian bilateral aid. The forestry aid data are obtained in Norwegian kroner from NORAD. 9 The variable measures Norwegian aid to the forestry sector in different countries from 1999 to 2014. Using the US dollar exchange rate from Norgesbank (Central bank of Norway), we convert the kroner into current US dollars and then divide by total population to obtain a per capita value. We then log this value to avoid results biased by extreme values. Since zero values cannot be logged we assign US$1 to all countries before logging. The second independent variable, total Norwegian bilateral aid, is obtained from the World Development Indicators (WDI) data (World Bank 2015) presented as 'Net bilateral aid flows from Development Assistance Committee (DAC) donors, Norway (current US$)' and is defined as 'the disbursement of official development assistance or official aid from the members of the DAC' disaggregated by donors. By net disbursement, they refer to gross disbursements of grants and loans minus repayments on earlier loans. For this variable, some values for some countries are negative. We set negative values to zero. Again, we obtain a per capita value for total bilateral aid by dividing with population size, and then log this variable to reduce skewness after adding US$1 to all countries. Surprisingly, total bilateral aid and forest aid seem not to be too coordinated (see Figure 1) . In fact, forest aid explains roughly 3% of the variance of total bilateral aid.
As Figure 1 shows, forest aid (x axis) for Kosovo (KSV) for several years is greater by far than what it gets in total bilateral aid on a per capita basis. The opposite is true for Guyana (GUY) and the West Bank and Gaza (WBG). This study, however, is not concerned directly about how or why bilateral and forest aid are uncoordinated, but mainly in how in fact they affect the objective of reducing forest degradation across the world.
We include several control variables to reduce the chance of obtaining spurious results on our main independent variables. For example, since aid should go to poorer countries, we may find that aid causes more forest degradation, but in reality it might be the level of development that aid is explaining; thus we use per capita income from the WDI data. However, to avoid the so-called 'kitchen sink' approach, we only use three key confounding factors in each of the preliminary models (Achen, 2005) . GDP per capita is logged to reduce skewness. Norwegian aid may also be located in greater volumes within democracies. As with income level, any result of aid might be interpreted also to mean that democratic regimes, rather than aid, is what explains the outcome. Thus, we use the POLITY IV data on regime types widely used in the literature (Gurr and Jaggers, 1995) . Using the POLITY scale, which captures attributes of regimes along a 20-point scale from −10 to +10, we create two discrete variables measuring democratic regimes and strictly autocratic regimes, where democracy is any country year falling above 6 on the scale and 0 if not. Strict autocracy is measured by assigning the value 1 to any country year that is below −6 on the scale and 0 if not. The regime data are available for all independent countries with a total population greater than 500,000. 10 When testing interactive effects between our aid variables and regime type, we enter the full Polity scale (adding 11) so as to obtain as much information from the 1-21 scale as possible. Note that we enter the share of forest area in total land area in models testing forest area growth, since countries with a very small share are likely to have higher growth and vice versa.
We use linear regression because both forest depletion rate and forest area change are continuous variables. The analysis of pooled data presents a few problems for standard regression because of biases from autocorrelation and heteroscedasticity. We use the Newey-West estimator that is robust to both issues (Newey and West, 1987) . In addition, we account independently for both time and unit heterogeneity by adding separate terms for years and countries. Issues concerning the proper measurement of forests and definitional changes that have occurred over time could bias the data. More importantly, our limited model is unlikely to capture unmeasured, country-level factors that may be important to explain the political economy of forest use based on local-level factors. The simplest method to account for unit heterogeneity is to include country fixed effects (Wilson and Butler, 2007: 103) . However, since our T (years) are fairly small, we interpret results with country fixed effects with some caution because of bias due to a very large N (countries) compared to the time period (see Nickell, 1981) . We estimate our models with and without country fixed effects and present them in the tables so as to assess the difference in results if any. 11 While basic linear regression models compute a measure of association between Norwegian aid and the outcome variables, the results cannot be interpreted as causal. A positive association may simply mean that Norwegian aid is located in larger volumes in places that are poor and need forests for survival. Thus, blaming Norwegian aid would be somewhat like blaming hospitals for death, or ambulances for accidents. In other words, Norwegian aid disbursement is not random, but may display a systematic pattern (Angrist and Pischke, 2009 probit model that captures why some countries may systematically be left out of Norwegian aid and then use that information in the second-stage regression, which computes the effect of the amount of aid on forest degradation on a more randomised sample (Heckman, 1979) . In this sense, the Heckman model corrects for a special form of omitted-variables bias. Accounting for the nonrandom distribution of aid across the sample of countries allows us to estimate a causal effect of aid on forest depletion in the second-step linear equation. The Heckman two-step model will thus contain all of the determinants of aid that are controls in the first-stage probit model minus one variable to avoid collinearity. Table 1 presents the results of Norwegian aid effects on forest depletion measured as the production of forest products from the cutting of round-wood trees above a natural regeneration rate, expressed as a share of GNI. Recall that this measure is used by the World Bank as one of its sustainability indicators, which also informs many governments in terms of monitoring the use of natural resources.
Results
As seen in column 1, per capita forest aid from Norway has a positive effect, albeit a result that is not statistically significant. This result suggests that the amount of aid received from Norway as 'forest aid' has no effect on how forest degradation progresses. To give Norwegian aid a better chance, we add an interactive term of forest aid conditional on the NICFI years (2007 to 2012) . This conditional effect is also not statistically significant, although the independent effect of NICFI years remains positive and statistically significant on forest depletion (results not shown). Column 1 reveals that per capita income has a strong negative effect on forest depletion, which is that income determines the value of forest use. Strong autocracies also show a statistically significant negative effect, independent of strong democracies and mixed regimes. In column 2 the results remain identical despite the addition of country-fixed-years to account for unit heterogeneity. In column 3, we enter total Norwegian bilateral aid. As seen here, bilateral aid is associated with higher intensity of forest depletion, with results that are statistically highly significant (p < 0.0001). A unit increase in the logged value of bilateral aid per capita increases forest depletion by 0.22 points. Substantively, a standard deviation increase in Norwegian bilateral aid will increase forest depletion by 10% of a standard deviation of forest depletion. Moving from the mean value of logged Norwegian bilateral aid (−1.9) to the maximum value (3.9) would increase forest depletion by over 27% of a standard deviation of forest depletion. 12 Independently of aid, a standard deviation increase in the logged value of income alone would reduce the intensity of forest use by a full 40% of a standard deviation, or four times the impact of Norwegian aid but in the opposite (more beneficial) direction. Notice, however, that in column 4, the statistically significant effect of aid becomes not significant, while strong autocracy again shows a significant negative effect on degradation. In columns 5 and 6, when bilateral aid and forest aid are tested together, bilateral aid again shows positive and statistically significant effects on forest depletion, results that are now robust also to the inclusion of country fixed effects. The results taken together in Table 1 suggest that Norwegian aid associates strongly with higher economic use of forests in terms of hardwood depletion and that total bilateral aid has effects different to forest aid. Lower levels of development and countries that are not strong autocracies also deplete forests at faster rates than others. Table 2 reports the results of Norwegian aid on the growth of forest area relative to total land area. As seen in column 1 and 2, Norwegian aid to forests has no statistically significant effect on reforestation, or forest area growth. In columns 3 and 4, bilateral aid shows a positive and significant effect only when country fixed effects are computed. These results, however, are not robust since columns 5 and 6 show statistically not significant effects when the 1999 to 2012 period is tested. Forest aid now shows a small negative effect that is statistically significant at the 10% level. All in all, Table 2 shows little association between the Norwegian aid variables and forest area growth. When it comes to forest area growth, wealthier countries show mixed results depending on whether country fixed effects are estimated or not, but strong autocracies seem to increase forest area growth, results consistent with those reported in Table 1 . Problems associated with the different definitions and methodologies used for measuring forests might be biasing these results. Interestingly, when Norwegian aid is interacted with the NICFI years (2007 to 2012), the effects of Norwegian aid conditioned by these recent years shows no statistically significant effect. Next we examine the conditional effects between Norwegian forest aid and regime type using the full Polity scale stretching from full autocracy (1) to full democracy (21). Table 3 contains the results of Norwegian forest aid's effects on forest depletion and forest area change conditional on regime type. As seen, Norwegian forest aid is conditioned negatively by democracy on forest depletion, a result that is statistically significant at the 10% level. Since it is somewhat difficult to judge the real effect of the conditional results from the coefficient, we examine the margins plot ( Figure 2) .
As seen there, the negative effect on forest depletion of Norwegian aid is statistically significant at very high levels of the democracy scale, suggesting that aiding very strong democracies could reap positive results. In column 2, however, there is no statistically significant effect of the conditional relationship between aid and democracy on forest area growth. The margins plot displayed in Figure 3 shows the nature of this relationship.
We assess the robustness of the basic results to the addition of several variables that might be related to Norwegian aid and the dependent variable. Importantly, Norwegian aid is likely to be associated with total overseas development aid (ODA) in terms of where it is located. Thus, any effect of Norwegian aid may simply be capturing the effect of all aid on forest degradation. We obtained total ODA in current US dollars from the World Development Indicators (World Bank, 2015) and obtained ODA per capita after dividing by total population following the exact method used to obtain the Norwegian aid variables. Adding ODA per capita (logged) does not change the basic results. Total ODA per capita and total Norwegian bilateral aid per capita both show independently positive effects that are statistically significant on forest depletion. Secondly, we add both economic growth rates and population density since aid is likely to be associated with growth. Adding growth, which affects the denominator (GNI) in forest depletion had no effect on the basic results. Growth is not statistically significant. Similarly, population density, another proxy for development-based pressure on forests, failed to dislodge our basic finding on aid, but population density shows an independently positive effect on forest depletion. Thirdly, we drop our regime type variables (democracy and autocracy) in order to obtain several more countries (approximately 22) since the Polity IV regime type data are limited to countries with populations above 500,000 inhabitants. Our results remain unchanged when using the expanded sample (133 developing countries). Next, we obtained variance inflation factor scores (VIF) to examine if our results are biased by multicollinearity. Using the basic models in Table 1 and 2, we find no VIF scores for any of the models above the critical value of 10. Finally, we examined if our basic results might be driven by extreme values on aid in our data. We computed several influence statistics, such as Cook's D values and dfbetas. Dropping roughly 300 data points with Cook's D values above the threshold of 4/n has little effect on the basic results presented above -Norwegian forest aid has no effect on forest depletion while total Norwegian bilateral aid increases the harvesting of round-wood forests above the regeneration rate, or unsustainable forest use. Interestingly, the fixed country effects, or those unmeasured factors in the model, seem to explain a great deal of the variance on the dependent variables. When examining those results (not shown) several interesting findings show up. For example, Togo appears as a country where the intensity of forest use and deforestation (negative growth of forests) seem extremely high, but Togo receives no aid for forestry protection from Norway. Likewise, Burundi also shows a high intensity of forest use (degradation) and receives bilateral aid from Norway but not 1 Kroner thus far in aid for forestry. The same is true for Bhutan, which has very high intensity of forest use (logging) but receives no aid for forestry, but plenty of bilateral aid for other priorities. Contrarily, Mali seems to be underusing forests for economic purposes despite little aid for forestry, as is Chad, which receives no forestry aid at all. Future studies may carefully examine what exactly drives (determines) Norwegian forestry aid to understand precisely how efficiently it is allocated. In terms of this study, we are able to reject the hypotheses that suggest that Norwegian aid to forests reduce the intensity of forest use (degradation) and that overall aid and forest aid work efficiently to promote this goal. Indeed, we find that total bilateral aid seems to harm the cause of forests. Moreover, our results reject the hypothesis that Norwegian aid to forests enhances the prospects of reducing degradation in democracies more than they do autocracies, since the conditional effects are statistically insignificant. Strong autocracy seems to have independent effects on reducing forest degradation, results consistent with others who find democracy to be positively associated with deforestation (Midlarsky, 1998) .
Causality?
As mentioned earlier, we cannot claim that Norwegian aid causes harm to forests because of a positive association. In order to eliminate endogeneity bias, we instrument Norwegian aid with the measure of distance from Oslo and the proportion of Christians in a recipient country. These measures must reasonably explain Norwegian aid but not explain the dependent variable directly. In other words, the instruments must be valid and be truly exogenous. It is quite reasonable to assume that Norwegian forest aid would locate marginally closer to home because of high costs of administration of aid and because of the importance of foreign policy goals closer to home. Notice that Kosovo gets an inordinately high amount of forest aid, for example. A higher proportion of Christians in a society might also elicit marginally higher aid from Norway. We tried these instruments in regressions reflecting the basic models as tested in Tables 1 and 2 . When using forest aid, the instruments failed to pass the test of validity, but recall that forest aid was statistically insignificant in the standard OLS regressions anyway. When we test total bilateral aid, however, the instruments pass the validity test (joint F statistic is 28.7, p < .00001) and the Hansen J statistic is not significant (chi 2 = 0.054, p < 0.82), which suggests that the instruments do not explain the dependent variable directly (results not shown but available upon request). These results hold only for forest depletion and not for forest growth. Thus, there is some evidence to suggest that total Norwegian aid might in fact cause higher forest depletion.
Next, we turn to the Heckman selection models. Perhaps Norwegian aid only gets to the very hard cases, where achievement is likely to be limited despite great effort? In Table 4 we display the results on forest aid's effect on forest depletion (column 1) and forest area growth (column 2). In Table 5 we present results on the total bilateral aid's effects in a similar way, in which is determined the non-randomness of aid allocation and then this information is used in the second stage where the effect of Norwegian aid is estimated on the outcomes. As seen in Table 4 , the effect of Norwegian forest aid per capita on forest depletion is positive and statistically significant, suggesting that higher amounts of aid per person encouraged forest depletion even after accounting for the possibility of non-randomness of aid allocation. If Norway gets the harder cases to fix, then the problem seems to get worse after this factor is taken into account. The Mills lambda statistic suggests that the two equations are indeed independent of each other, justifying a two-step approach. In column 2, the effect of bilateral aid is not statistically significant, and we can reject the hypothesis that the two equations are independent. In Table 5 , Norwegian forest aid also seems to reduce forest area growth, even after selection is accounted for. Again, a highly significant Mills lambda statistic suggests that the two equations are independent of each other. Again, bilateral aid has no statistically significant effect. The Heckman results taken together suggest strongly that Norwegian forest aid is having the opposite effect of what it is intended to do, which is to reduce the use of forests for commercial gain and improve the conditions that regenerate forests. 
Conclusions
Norway continues to receive much acclaim for its climate initiative focused on saving the world's forests for reducing the effects of greenhouse gases (Harvey and Vidal, 2013) . Indeed, the Norwegian forest initiative (NICFI) launched in 2007 is the largest aid programme in terms of ambition and financial commitment (NORAD, 2015a) . Is Norway's aid regime particularly well placed for addressing this issue? This is one of the first systematic independent empirical analyses aimed at assessing how friendly Norwegian aid has been to forests, both in terms of forest-specific aid and aid in general. Critics of aid argue that aid might be counterproductive because it is badly targeted, badly delivered, and is often captured and misused. Cynics are also likely to see aid aimed at solving the climate change problem as yet more 'lazy giving', as the rich world's window dressing that masks its own unwillingness to cut emissions. Our findings support others who have found the NICFI initiative and forestry aid to have made little progress (Hermansen and Kasa, 2014) . More worryingly, after accounting for selection effects, Norwegian forestry aid seems to be 'causing' higher damage to forests. Of course, despite the enthusiasm of Norwegian politicians, Norwegian forestry aid is not going to be enough to reach everything capable of saving forests, nor do we expect it to be allocated efficiently, which is exactly what the data seems to be suggesting. Future studies might examine the exact determinants of Norwegian aid to forests. The expectation that poor people in poor countries with their own pressing problems will 'simply stop cutting trees' because of aid is quite naïve, but future studies might look more closely into specific conservation projects to figure out where aid succeeds and fails. These results also suggest that differing forms of aid to countries might be working at cross-purposes, where the economic interests of people in the receiving societies might not always gel with the objective of saving forests, an issue that is often highlighted by others (Chomitz, 2007) but, more importantly, that inter-agency priorities in the donor country work at cross-purposes.
Governments of poor countries prioritising poverty reduction through agricultural expansion and the marketing of forest products, plus all the other demands of economic growth, such as urbanisation, expansion of transportation and resource extraction, are likely to remain a significant obstacle to saving forests. Our results show rather cogently that the expectations of the Norwegian forest initiative in terms of its achievements thus far through the aiding of forestry projects do not go hand in hand with less degradation of forests but more often than not with the opposite effect. These results certainly do not support the view that Scandinavian aid agencies are somehow exceptional, the results confirming the findings of others who examine the rhetoric versus the reality of aid agencies (Easterly and Williamson, 2011) . Carefully constructed, case-study-based research will have to unpack how Norwegian aid may be being used in ways other than that of saving forests and examine how a politically weak economic superpower, such as Norway, might create the right incentives for governments and people on the ground in developing countries to balance their development needs while preserving valuable forests.
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